S1. Description of Multi-branch Model
The multi-branch model (also referred as generalized standard linear solid model) has been shown to be able to capture the shape memory effects of the polymers 1 . Figure S1 shows a schematic representation of the model, where the number of branches depends on the width of glass transition temperature range and the structure of the polymers. 
where e m (t) is the total strain, E eq and E i are the elastic moduli in the equilibrium 
S3. Scaling rule between bending deformation and linear strain deformation
To demonstrate the scaling relation between bending deformation and linear strain deformation, we conduct FEA simulation of bending model and compare with linear strain model. In addtion, bending deformaiton can be considered as combination of linear deformation of each minor layer along thickness (as shown in Figure S3b ). When considering there is no deformation of the central layer in bending process, the average linear strain change can be simplifilly defined as 
where is the thickness of the sample. The above angluar change rate relationship is applied in the following bending model. All the material parameters for the bending model are the same with that of the linear strain model. Linear strain model: In the programming step, the SMP is stretched to a target strain e max (20%) with a constant loading rate ! e (0.01s -1 ) at the programming temperature T d followed by a specified holding time at T d before being cooled to the shape-fixing temperature T L (10 o C ) at the rate of (2.5 o C min -1 ). Once T L is reached, the specimen is held for 1 hour then the tensile force is removed. Finally, the temperature is increased to the recovery temperature at the same rate of cooling and subsequently stabilized for another 50 mins. In the programming step, stress can obtained directly from Eq. S1 when the displacement controlled is used (as in our case); in the recovering step, the total strain ( ) e t is obtained by solving Eq. S1
with a zero stress on the left-hand-side. Then the recovery ratio is obtained as
where r e is the strain measured at the start of the revovery process. 
(a) (b) case, when the same loading strain rate as well as other mechanical and thermal conditions are applied.
